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PROBLEM TO BE SOLVED: To provide the optimum needle change track plan by feeding 
back parameters^jarh ich determine char acte ristics' of a ship; which are assumed by an 
identification computing part to a track computing part, a feed forward controller, 
and a feedback controller and replacing them by previous parameters in each unit. 

SOLUTION: In a track computing part 12-1, a reference course of a needle is 
obtained by computing by use of f a set course of needle, set value, and a bow 
azimuth, and a deviation from the bow azimuth which is an output to be controlled 
is obtained in a first adder 12-4. A feedback controller 12-3 inputs this 
deviation, computes a feedback- steering angle, and outputs it to a second adder 12- 
5. A feed forward controller 12-2 inputs a reference course of needle, computes a 
feed forward steering angle, outputs it to the second adder 12-5, and adds input by 
the second adder 12-5 to obtain a command steering angle and output it to an adder 
13. An identification computing unit 12-6 inputs the deviation of the first adder 
12-4, computes parameters which determine characteristics of a ship when it changes 
its course, and outputs them to the track computing part 12-1 and each controller. 

COPYRIGHT: (C)1997,JPO 

Previous Doc Next Doc Go to Doc# 



http://wes*re:9000toin/gate^ 



5/22/05 



(19>B*aftfW (JP) 02) & Ifl 45 jft & $£ (A) (U)lfSlFfllJS^HS^ 

#|§¥9-207889 

(43)&KB ¥JS9*F<1997)8J!12B 

(sDinta* mim ffmm&% fi is*a*ffiBr 

B 6 3 H 25/04 B 6 3 H 25/04 G 

G 0 5 D 1/00 G 0 5 D 1/00 A 



SSESfcR H«JH©ftl4 OL (£26jQ 



(21)ffiH»# 


#078-176522 


(7DUISA 


000003388 














(22) a IS 0 


¥^8^0996) 7^ 5 B 




«^»^BKSJf ffl 2TB 16#46^ 








(72)38W# 






(31)«$fcJ6£3S## 


#8^7 -307746 




Jfc£«*EaEffi?fra 2 TB16#46# 




(32)ft£B 


¥7(1995)1U327B 










B* (JP) 


(72)»#& 


e* 










JtOSC«*HKl$IiiS S 2 TB16#46# 


















(74)ttSA 







(54) mwozm] mmmmtt&m 



(57) [S»] 

[giii] mmmzm&mwttmx'bzmbs 

)hh1i\Mmti^yW**1&fcth 7 < - K 7 * V - h* 




1 

mm i ] mmizMt&®itt>mmmz&-i 

*t* 7 * - f 7 * v- vwimt msmzm-i^x 
imsm ] mas i £tt<9S^sib&ira(c£ 

F . TOE- FatfSSiffe- F Sr-^tfi 3 fclSISHfaS 

[ ft^js 3 1 m& 2 fsaoamm i mHUt&z&£& 
w>z&wx. 

±mm^- Fatraare- Ffc*Hvt . ±te#.«s 
<os*iBtBw* 2 MWftmrsizMtz 2<m& t 

SB. 

[maws] aw&S2. 3Xit4td.m^mm9m 
timwiz&^x. 

2 BUMHiHfn fc *4 «fc 5 fc«Mfc&*i.T V^S £ fc 

mmtmfmmz^x. 

±Mi7 4 -FA-/ ^*J«»li±SB#aa#fllt*rt4«t 
#ffi^«*£AaLT7<-FA??lKia'£titfjU ± 
157 ^ - F 7 f V- F|iJ«(i±ie#Hg#fS§$- Mi LT 
7 -r — F7* 7— FIH5 *U1 A L . ±£g|Hlflt%»i 

±1£7 4 - FA'-y 1 7 -f - F7 * 7- F^OW 

At* J: o izm®. ztix wizk zm k-timxi in 
im®7) mmmcommmmmmtzh 



(2) ^13^9-2 07889 

2 

±127 <r — F 7 * 7— FMflltt»Jja^0ffift«>6± 

[.mm] mme, 7xii8tmmmmm 
mmza^x, 

±E«BfttH4±E7 < - F 7 * 7- Ftt«Rtf*«>« 

[ft^IllO] M«^2, 3. 4, 5. 6. 7. 8X 

(49iBmc7)«&flaMs«i«^atfcv^. 
umsmnmitm^mza^xiMiism^- fo 

RT^jSft^JJ^at- F«3»7i$jSiatf-fciBtta!fh 

imrn. 1 1 ] n&ii ofOBoflBtt^iiHiim 

20 tfcV^-C, 

IB«H2rfflv^T±ieSnif F b JJMWt - Fco#^ 

[nMsn 1 2 ] m*gi 1 mwmm&mmtemm 

z t mmb^bmmnmmmw.. 
innm 1 3 ] m^ji nxai 2^m<r>^mmm 
mmmzaux, 

±.Bm^mw.mi±mmm^~ F<o*7^jft«jJB/^ 

7X#a«5e«fc: J: -o "C«iE$*utJJSBn3a[t- FO» 

m%&%mmntz>zbmmbi-mmmi* 
mm. 

40 [II&914] IS*3I2. 3, 4. 5. 6. 7. 8, 

mzaux. 

ft*^9/-^»4±IEiaiiWt«. ±ie7-f-F7*7 

- F*nw»ar;±ie7 < - ka» ?mmzy < - 

tn&xtzti^xtmwyx-t tmm 
t^tiizbZftmb-t&mmm&mmmw.. 

[000 1] 

50 [^HBc7)Jl-r§mB^if] *^(iflSflflfflg»«^^ 



3 

■f*ii:t:J:SttSlflI±KW'f*. 
[0002] 

01 0t^^jWffliiJ»^Sc7)®J 

»SM6»fciW4. smmmminwimi its 

■HittSWPfc*- W<>f n «y M 2 0 i*£M$l 1 6 1 
»2«>JnJH» 1 3 i ft* 1 4 - 1 fcftlttrtittttlft 1 4 

[0003] SIHIffi*(c.7JJfir**i n i: L-CiS«#tK 
«c = <*iN* { A:>jSil4. fflftSl liilS^+SS*c i: 
«m#ffi*Wfl«ERR=*c -0£:Stf>4. 
SWUM - - W"«>f d» M 2 Oltitfr&IRSERRfc 
K£fttR*c *A*LT«*H6ftUc Srffl^rt-*. JPf*» 

* uc K&iKti 1 6 cgtfts ti 4 . 

[0004] ftffitt 1 6l±j&6»U**£A6ftUc tffla 
ffiS-t* . ft* 1 4 - 1 fcliH. «583s**HSLdjWWJ 

[ 0 0 0 5 ] ftft 1 4 - 1 (£Gtta;&&MH 0 £W&t 

xmti&. ffi*i4-i{4*at»i3<oaj*^i#u+ 

d £A;ft UTI»M*fflWfta*d */d t zm>tti . 

[0006] fiBt*fia«aj« 14-2 f±i8it#ffi*>aa 

tOTJ>oT »f^4ffi«*ffi*(i«Sl 1 (C7 

«B!/P-rU. JOgSffl ltf)aiAT*4flBIERR*«* 
nfcfc4 J: Stents. «fttf#tt4ttiliift 

[0007] mmmmsi%^- v>u 04120 

§ix4. 3E#HE-Hli. 1<rol&S#!B2:ft&4R£*tgft 
*c#AA3;h.45»tB$fc*H6U «#He- KlilWOR 
€«Ktfit»LttJt4*#Wt*fJM-4 . 

[ 0 0 0 8 ] 0 1 1 i»ti0S=S£SflP*>*- h 

)M D-/M20 cnn&tmmwm- 4 . *- f am 

a-y M 2 0(i^£— KSUffll^P 1 20-1 tWmm 2 
0-2&l^HI}g»*120-3t**U liERR 

[00 09] ^e— K*U»SP 1 2 0-Hi«HERRti§ 

U Sttt- HXttfttt*- Hfc«lBt)tlM<i#S G 
Sraj*-t4. 



(3) ^¥9-2 07889 

4 

[00 10] Hjraail 2 0-2«. it0i+«#+S&# 
( P I D ) iWfrD&tg. 7 * ^^<0«fllt*f 4. 

imm& 120-3 isoisiKtt 4 . 
[ooii] amiP)m»Rtm» <d> »fm. e 

*Oil^*OffltH^Tft»i-4. ( I ) » 

fmfl-SU 14-1 fcflffl U: i: 14-1 
fc£ 1 4ft**ffi*tf>flH*E R R * je«W(C-tf ote-t4 

10 aw- 4 . 7 a ivtwms&m&mtid zm-t 4 <k 

3WMW-4. 

[0 0 1 2 3 ^mNBtHiU, M-adCSHLT»Rtl 

1 6 fc*g&i£f«A*£-f 4 £ t SKiht 4 J: 0 £im 
•ft. ZoLT. m&MVERRtmiBRM 12 0-2 

4 n 7 M 2 Owaj^ft^t UTtll*Sit4 . 

[0013] at, «#t««*»4»a#f«tttj»L. s 

U r fi5#M«ait=S4«^fc'OV»"C. ^Wn-y M 2 

20 o *>»£*iwr 4 . fttofc*- 120-1 
a. m^tv^m.mmc j:o«#f««T»4fcfle 

Ls ««*-1«(c#»BUfci!»«i#SGS«)»8R12 

o - 2m/^mmmm 120-3 * AMrt-4 . 
[0014] ia»s^ 120-2 tzmztiusmmz 

2 0 - 3 ^tt*&s^4*jfflifi#s Giifi^tttffi^^t-r 
4Jt«x^«a«a)B«o»jee**tf. 

30 [0015] «fcKJ|«t»*c ^tf4 1 s m 

ma 1 2 0 - 1 ii^#weS)4 t*ijfet4 . «ttf. 

«HE RRt7)»Wffl*>7^<7)«^<iJiULi^-7^ t % 
SMt«»C*4f:«5ef 4. H*(c, *-HW*P» 

1 2 0 - 1 {4. mmmxht t mittt t . s»t*- 

tJWWWW'* SGMf 1 2 0 - 2&tf# 
MUBSSItl 2 0-3KtiJ^4„ 
[0016] IS^^ 120-2 {cffitftSn4«imS9 
SGIig««tt»<W»HtlBt3eA4ttM. 

40 2 0 - 3izmztimm^sGi±mmmzmt 
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SH 1 Ja»tfW2Jlte7 4 - HAy ?Mflffl 1 2 - 3<3ft 
jtW&KFB <s) ****iVCV>*. ft-sT. 7-f-FA 
•y 7 SJfflHI 12-3 tttt t *l*Rtttf>W#fc#fll 
-f*. ZiUt. 7^-H^7^M«H12-3fcJ:-3 

20 [0063] SS-jT. 7-f-KA'.yi?$lpSl 2-3 

7 < - FvN'-y ^Mfflff 1 2 - 30RfH4s flUlf. fi!3fc 
<0*-Km D-y hORItfc«ff|BMKr*ife(£j:-5T* 

[0064] 74-K7*7-HM»»l 2-2 
tfMBWftKrp ( s ) J4»2tf»«tf)tl23B<0*te**tl 
TV^.tiS-oT, 7^-H7*7-H««»l 2-2f± 

ff (s)»i»3<0SO4m:-£**iTV*4*4u iMA 
30 «ato»U-77R<^J6ttfcW*Wri*. fiP*>s 7<- 
F7**7-FM*»1 2-2Jili/V-rftlf^*£fi : 3 

[ 0 0 6 5 ] «tcEB2 W@3 *#JHlT*0!teJ:* 7 
* - H 7 it V- YWm 12-2 St^7 .i-KA'7? ffl 
fflU 1 2 - 3 c7)ffi^^ KWr* . 7 ^ - H 

7*7- KfllllSS 12-2 OfijiHRKF f ( s ) &<^i0 

[0 066] 

[ft6] Kff (s) =P (s) 
40 [0 06 7] (-1 )tt3fia*3rt\ «6 

[0068] 
[»7] 

1 2 - 30fi3IBB»T*S. P ( s ) ttlftffttftl 4<?>* 

Gr (s) = Cl+P (s) Kfb (s) 3/Cl+P ( s ) Kfb (s) 3 
= 1 

[0069] 7-f-r t A,r^swi8Si2-3 *it<i4ka«H^fc:«i*ffi*{4«||#t»rt:*L< 

fcjBBT6»P-7**«)jl<lU7 A - P 7 * 7- F«» <* = r)£S. 

»12-2^liMt««tJ:oTff^ifi5*i, #BS#f«r [0 070] gt. #!Blt»r 1 7^-H7*7-HD6 



(7 

1 1 

[00 7 1] 
[88] 

Uff (s) =P (s) ">r (s) 
= (Tss 2 +s)r(s) /Ks 
[0 0 72] 02{i7-f-H7^y-KSiJlffsl 2-2 

T*4 . 7 * - H 7 * 7- HUM 1 2 - 2f2, M*. 
tf, 2O0«4MttfMS12-2A. \2-2BtikMf 
4 >Ts JfcWIW|s» 1 2 - 2 C t flnggg 1 2 - 

2Dtitmy4 yi/Ks **T4ifc«IWW»l 2-E 10 

[0073] 
[»9] 

U FF (t) = CTs ■ r" (t)+r' ( t ) 3 /Ks 
[0074] iiT, t(iB#raSr*L. r' (t), 

r - ( t ) ii. *#i«i«H#f« r attiacm-r* 1 n 
«*h 2Bttt^s*-t. co^o^^^'Adt, 7 

-f - K 7 * 7- h'Hfllg 12-2 fcfejwfi: < fc 1 2 
»Ti&:*Htf»r (t) £A^LT, £fc 9 <05^g£ 20 
^\ f#£*l£7-f-r ; 7*7«-KflfcftUrF (t) £tfj 

[0075] 2r#fi3 LT7 4 - h'A-y 7fM0ft 

12-3 vfflm&smth . *wt & t . 7 4 - k 

;<->7ffl9mi2-3cr>{mfflmK f B (s) M*<f 
[0076] 

[$U 0] Kfb ( s ) =Kp +Td s/ (Tf s+ 1 ) 
2 +1/ (Ti s) 

[ 0 0 7 7 ] kp \tjmy-i t d 30 

3@R. Tf l^-f/l^B^it TitffiM&KCb 
*. 

[00 78] 7^-FA'>y^$lj«l 2-3<i0^^«J; 

itmv^yKf t*i-*jtfiws^a5i2-3A, 

«4»«»Td fclWiUMMMt* 1 2 - 3 B , 

£&Ti S-^rt £«^H#fR 1 2 - 3 C . 7 4 ;k? ■«£ 

&Tf Z&th2®.<7)u-)^7 Ml? 1 2-3D&tf 

angts 1 2 - 3 e s-^rr & i 3 (sra t x j v \ 

[0 0 79] fit, SMWrTJi, jeSPttSrft<«fctt 
fc* BMHWHW 1 2 - 3 C UftmwHi^filflr L.fcttU* 40 

fcTit»$*u jtflttfHv 1 2 - 3 a . mmm 1 2 

- 3 B Mfy 1 2 -3D OAtfftBrt 5 . Xtftit 
fcli. mftmtt& 1 2 - 3 C JififHE R R#»Jg Lfctt 

[0080] fcfc. H4~06Sr#^L-C!|Jl3SSI^l 
2 - 1 tcov^TISW* . H4 liftiliggffi 1 2 - l <o 

hmw*^. eKtoj^fc. ^(oiiitamsi 2- 

1 ti , SfcjlftBSB 1 2 - 1 A t HtoWKB 1 2 - 1 B t 
, _fcj**> J; -5 c Atflbai S Vfttf » 

M^{20 (»-hA-fo 7 h 1 2(CA^?fLT^I> 50 



^¥9-2 0 7889 

1 2 

s. 

[0081 ] ISS€S Vfct &<9J: d 5rffi£"£fr. 
ft : <ws 

( 2 ) 7 -f - H7 * 7- Ffrfc&UiF*5fWIe>Rjat : 

Ur 

(3) 7^-r-'7*7-F^<OS7<fi^aSUFF' 
OlS^ffi : cor 

[0082] tt®ft3LKaR£ttas li-Jgtt LTIS 

murrain 1 2- 1 Atj:oT«fc*tt[^auE«o 

[0 083] 7-f-H7*!7-H8eftUiFORje*UH 

R tt. «R«16«0ttlg*#Ji:LT. 7 4-K7*7- 
HHWSUFrtf5«*«aV7 < - Y 7 :C7- FjRftDftX 
£Uff' co&A<I2rffifflL-C-eiimi6^$fll.. 
[0 0 84] i -3 LT. SEtfSffcfcWC. SI3ft3ft«> 

Ur , cor (cJ;oTti«e«l 6^iI^"rilffl«(CTffiffl 

[0085] mms&mmM^<mmi$m.kM 

[0086] 

CIS 113 0* (tc ) =d0/dt It =tc 
4>" ( tc ) =d 2 0/dt 2 I t =t c 
[0 087] ZZX\ tc (i^#tl^^-C^S. in 

^0" (tc ) mmmjmm<t>' (tc >*i. tut 
12-1 o^fit t-csx oa**i* . 

[0088] «UiGrtn«l 2 - 1 A(±. ISSi+K^c i: 
§£5£ffiSV, igm^jDjIftffi*" (tc )&^HI^3S 
Jgil0' (tc ) Sffl^T. net. #5£at^^^3^ 
- h'tci Off A$it^#SIWfKr & i. d icfll^ 
S*tTV»*. WilHi«i2-lA , 4J5fc. 7^-h*7 
*7- r*«f*Urr^**ttftV*OA)SBB6cl Uff/ d t 
<7)fc«c®* { , **U';h. 7 ■< - b* 7 * y- HIMoSStt 
Ur ftV-f-toftjfflEoajefiwi JSlTfc*4«fcdt(WIR 

[0 089]#t^«^L|3'12-lBJi. KStWfl'12 

-iAfcj:^Tjiw§iutx{ii!besix3tja», hp*>. 



(8) 



ftffl¥9-2 0 7 889 



1 3 



1 4 



[0090] jfcr#Httf»r tmamfttc wmm 

[00 9 1] 

[ffcl 2] A r = <£c -<£co 

[0 0 92] iit, ^0Jifl?[5]<0ffi£SH\ ffi 

HB*«#flrf-fifc«>fc, £lTfc. ijg[U<Of£5£#tS&0co£ 
0, £l+gfJ&B$£t£t = 0fc-fl>rt\ -WifcioT. 
ffm*^^m*fc1-4^t«i-i>ifiH^-«i^ 10 

[0093] ttiBtm 12-1 A*)»ft*:ov vC3» 
, 7-b*fl6ftUfra^'-?-<0ft2lJtdUrr/dt = UFF' t 
[00 94]#WfcJ:6i:. #HB^-Jgr(i, &<DJ:d& 

( 1 ) Mt-H. ^m^-v&x/m&^-vcDs^- 
HiOflDasfi: ^-Fttfc^ianras^i. Mist 

S§r <t) li. #*-M«cB^tfc£Sfc*SI«fti: 

( 2 ) ana*- h tjeitT Ftii. %mm r ( t ) * 

ra " (t ) =Qfa /Ta 2 t 2 + /9 
r. ' (t ) = «a / ( 3Ta 2 
+ C2a 

r a (t) = «a / ( 1 2Ta 2 
+ Cla/2t 2 + C 2 at 

[0 0 9 9] ZZX\ r a liMt-h'tiiltSMIt 
r a ' l4*»^fiaK»f4lPBa*. r a " IJ-fo 
»rit5 2B»til. tfcWSSL T a l±MB$ 30 

/3a WimfeWrt'iit). Cla. C2a(4^miD3I 

p fc&tt&&mm9>ftim& r " c7»ffi&t>*# 

^tJnM^-K^T^* (t=T. ) £fcVvC#H3 
#t»r« (t ) C7)2|i§«^ffira " (t ) *Hfnfc&l> 

[0 100] 

[ftl4] r a " (T a ) = a a + /9 a +Ci« = 0 
[0 10 1] Ztli*)* £$«a £>il£>. 
[0102] 

[Itl 5] «a =-/S a -Ci. 
[0 103] Cia. C 2 .{i±a<?3J:'5<C > ^ft-ffl^ 

[0104] 

(0) 



[0095] ( 3 ) r-'TtttBiWKr ( t ) tf> 

Bffil t fcBBi-S 1 HWMHi-J&C* 0 . 2 B«4HH*n 

( 4 ) MS*- H-Cli, mt« r ( t ) USWBBIWr 

jg«d<£/dt = <2>' cOfiiSr^ffifcL-CffiOatf. 
[ 0 0 9 6 ] ZCOX o $r*fr£«fc*«H*t» r ( t ) 

[0097] COsStSTa ] 

ti. *-K*rra (t=Ta ) iz^mmconm.r- 

20 8&r a (t ) liftntolzmZtli. 
[0098] 



[R133 

/Ta t+Cla 
) t3 + /3a / (2Ta 



) t* +Clat 



) t« + /Sa / (6Ta ) t* 



40 



[ftl 6] da = « 

C 2 a = <£' (0) 



r» 



(Ta 
(Ta 



) =ra 

) =r. 



(Ta ) = 0 
(Ta ) = (T 



* [o i o 5 ] *Jlftft*fis ~&Xt4>" {« 

[0 1 06 3 

(2) SSS^-K : CTa StS (T a +Tv ) ] 
ftjDj$«r" «-fe'D-C*&. fl£oT«S(W»r . (t) 
[0 107] 

[»17J r. " (t) =0 

ri ' ( t ) =cos 

r» ( t ) = C0S ( t -Ta ) +C3v 

[0 108] ZZX\ r, U«at-KIC*5«t4«B#t 
». r„ 1 l«0^iatBW6 1 PWS^ r u " tt-fO 
eiat=BW-i2PB«#Tft&. Tv ii^^ra. cos ii 
felHlASLJK^^ffl. C 3. J4^a*-HIC*J 

[0 109] 
[»18] 



/6 ) (/3a +4Cla) +C2a 



(9) 
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1 5 



1 6 



r v 



(Ta 



= 60S 

) =Ta (Ta ) = (Ta 

+ C2aT a =C3w 
C (Ta + Tv ) £t 



[0 110] (3)«a*-b* 
^ (Ta 4-Tv +Td ) ] 

rd " ( t ) =y?d /Td 2 (t- 
-/3d /Td (t-Ta -Tv ) 

r d ' (t) =/3d / (3Td 2 ) 
~/3d / (2T d ) (t-Ta -Tv 

r d ( t ) =/3d / ( 1 2Td 2 ) 
-/3 d / (6Td ) (t-T a -Tv 

Mas&r&s. c 2 d. c 3 disaf^-F^ 



rd 
0 
rd 
rd 
rd 



(Ta + Tv 



: ru 



(T a 



2 /l2) (/3a +5Cla) 
[0111] 

HS19] 

T a -Tv ) 2 

(t-Ta -TV ) 3 
) 2 +C 2 d 

(t-Ta -Tv ) 4 

) 3 +C 2 d (t-Ta -TV ) + C3d 

[0 113] 
[»2 01 

+ Tv ) =rd 



) =r v ' (T a +Tv ) =6os 
+ Td ) -~/3d Td /6 + oos 
= r v (T a + Tv ) -60s Tv 
★ [0 1 1 8] 
1] 



' (Ta +Tv 
' (Ta + Tv 
(Ta +Tv ) 

[0 114] #fc7 4-K7*7-KflSfcUFFRtf*^ 

V-KiieftUrFStrr. «B#t»r#WJ«««14WJ!! 
tf/^Ji 67^»F7t7- FftMUSS 12-2 £ A# 
Sil&fc, ^C0tb^^7^-K7^-7-H^UFFT'S> 

OT^W7^-H7^7-H96«UFF^m^» 30 
«<9jJ6#fc&U -f-tfOftaSdUFF/d t = U F F' £m 

[0 115] jffiftUFFSOfiKAftaKdUFF/dt^ft 

ff6« y \C7)|||Sc7)A^{i7 4 - F7 * FjRftUFF 1 7 

-f-KM'v^jKftUFBCOft-Cfc&A^jKftUc 
7-r-H7^7-HJKftUFFlHl^fiT**A^ 7 4- 

ha v ? jgft u f b imm t sjgfl^ ^7 * - * oraco-f 

[0 1 16] ^ftaffiftftafttt* 7>f-h*7*7- 
K^Uff^WHIUff' TiMSSiirS, ClCOfiUFF' 

[0117] 7-f-K7*7-F*6AUFFat/ f *^a 

JSdUFF/dt=U F F' U#^fcJ:oTSISfU. 



" (Ta + Tv + Td ) = 
= C2d 

= 0 

+ C3v = C3d 



Uff (t) = (Ts /Ks ) (r"lr' /Ts ) 
Uff' (t) = (Ts /Ks ) ( ai t 2 + a 2 t + a 

3 ) 

[0119] ai s a 2 , as JifiKBKT* 0 , *<0*fcl 
[0 120] 

[»2 2] au = a a / (Ts Ta 2 ) 

a2a= ( 1/Ta ) ( 2«a /Ta 4" /3 a /Ts ) 
a3a=/3a /Ta + Cla/Ts 

aid = /3d./ (Ts Td 2 ) 

a 2d = ( 1/Td ) (2 /3d /Td -/3d /Ts ) 

a3d = — /3d /Td 

[0121] «t«ftUFF)Wft*J:=S:4iejS^**6. 
»21oaJ:9«Hfc*» J 8rJ;?fc. t&ftUult. &m» 

JKS^-K^^fcTflWS^Tf 4. JR»UFF0««Ifc 

Tftfeii*. »2 1^fcTUFF' =0k*i<fci^Blt 
tBft&2adrS«*«f*iii4. £ft£*?UT&«D5W 

[0 122] 

[»2 3 J t = -a 2 / (2ai ) +flgs/" C ( aj / 
2ai ) 2 -as /ai ) 



(10) 
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1 7 



1 8 



[0 1 23] ai . an s as i2$c2 2 OsMcJ^T^ 

1 . 1 . ## t L-cst 

2 3 <0 iSOi&jSc 7 ) 2 OO^co^/JnTO 2: ifcftfc^-f . & 
2 3«*7»fr2<9fSlJS&ti , SS2Jf£t2 t^"4. 
[0 1 24] "(1 ) nare-i* : 

[0125] 

[SSt24] ti =-Ts -Ta /9./(2o s ) 
t 2 = I Ts I 

[0 126] (2 ) Mjf^-F : 10 
[0 127] 

[f£2 5] ti =-Ts -Ti /2 
t 2 = I Ts I 

[0 128]f^»T, j^UFFjWWfcfc*B»J&t (> 

0 ) li. S^flSTJiTs >0£*>£>t = ti +t» , ^ 
SJgftTUTs <0rt**»&t = ti -ti T"$>6. 

[o 1 29] wtsawigs <=±i ) {4. «wiupF*«a 
c ma*- FosBflB c o ^ t st. : h 

t9B*IS C (Ta +Tv ) £t£ (Ta +Tv + Td ) ] 20 

»2 3*)«fci-7T«S*l*l«Bt$»2 1<7)5<:cOUff 

[0130] JJtfcKjftftaiKUH ' tfft*fc&6i$.6a. 
WJWWMLKUff' »2 1«*K* 

Sfi&.kdte, 96AftMJSUFF' tt^t*>2<M»SX 
* 9 , *0 1 HNMHiftHI t l aHRT* * . flh> 

[0131] ffzmm&un ' a. juat- f 30 

fft c ft © 



uff* comttmi±^-YnMm&tm%£X'i±m% 

HOBBtWjStl*7i*/iS-CttH— J2LLJ: 
[0 132] 

[UC2 6] Uff' . (0) = (Ts /Ks ) (0, /T 

a + Cla/T S ) 

Uff' a (T a ) =- (Ts /Ks ) (/3a /T a +2 

Cla/Ta ) 

Uff' d (0) = -Uff' <f (Ta ) = (Ts /3d ) 
/ ( Ks Td ) 

[0 1 33] fltfiS^-KfclJS^Ts Uff' a (0)iU 

FF ' a (T. ) <^fi*ttf^*Stt. Cl.<0WtfcJ:o 

T3E<W4. Uff' a (0)fcU F F'a (T a ) CDjfitt 

[0134] ttttm 12-1 Ali±»<0rt8*fflV> 
r vmmmiirrt. Ztit,WlM9.<teX*VI&tS# 

[0 1 3 5 3 
[«1] 











site . 


± r $jc 








± a> s 








Ur >0 








cu» >0 


am 





[oi 36] 05ii«jiitHSi 2-1 Aomf&frm 4o»4xh.4. jDat-h*o»s(c-3^Tawt6. iima 



S:^r. xf»/7i o i tcTftistmas 1 2- 1 Acom 
umnm. dmtm&) vstem™ ty<-Y? 
(o) x-hh. 

[0 1 3 7 ] Xfyri 0 3fcTJltt*-KOilrJ&J«ffK50 



Ta (2. »2 6W5CfcJ:oT*S*Litt 

A^aKUFF' ««bwis:fflv^Tf»6*LS. 

uff ' nmjmnm*- wm&&& ( t = 0 ) xu 
*rm£ < t=T a ) tT^-rs. 

[0 138] 

[»2 7] t = 0 : y? a =C R aT a 

CR«=flg a CR -Cla/Ts 
t=Ta : /3a =CR.Ta -2Cla 
CRa=flg a Cr 

[ 0 1 3 9 ] £ i-e. f is a Jitie^B:. Cr . C R a<i 



(11) 



^¥9-2 0 7 889 



1 9 



2 0 



[0 140] 

[&2 8] Cr =m (Ks /Ts ) 

[0141] telslftasoi&^tt^s fiilfifrt- r-'«9i& 
"TOjS (t=T. ) t*J{ti#B8W«<0«SBEr' t- 
SW-&. ^T»2 7^2rgtl8^c0H2^(c-ftA-r 

[0 142] 

[R2 9] 10 

t = 0 : CRaTa 2 +4ClaT a +6 (C2a-6JS ) = 
0 

t=Ta : CRaTa 2 +2ClaTa +6 (Cza-fiOS ) 

= 0 

[0 143] itf)2o««J:>3T a £j*<fc<W)J:dlc 

[0 144] 
[»3-0]t = 0: 

Ta =-2Cla/CRa+^ C (2Cla/CRa) 2 ~6 
(C2a-(WS ) /CRa3 20 

t=T 4 : 

Ta =-Cla/CRa+V r C (Cla/Cm) 2 ~6 ( C 2 a 
-OS ) /CRa) 

[0145] . ft)s fc|C 

i.jWU^^, iR18^(?)|l2i^fc:a)s =C 2a Srft 

[0 146] 

[R3 1 1 /3a =-4Cu 
['0l47]»tfflt fcCi.4*^L<>flrV*fcS. 

aawHja&as xtfljjswci.. c 2a ±9. «t- 30 

8ffiC 2 a t OliJO^^&VWlC 1 » t.-fef n t *5IB 

t&tf«tti@Btfi« .tfifttJ: 3 

[0148] 

[»2] 

Jn«*- K®tUB£fta>ftft 







t 


rig * 






c,.= o 








= c 34 


c,«>o 


0 








C,.<0 


0 






>C a . 


d.=-0 


T* 






C.-> 0 


T. 








Ci«< 0 


0 






<C 3 * 


c,.= 0 


0 






C, a >0 


0 








c,„< 0 


T. 





40 



[0 1 49] Xfy7'l 04 fcTUHft- YtiWEStL 50 



[0150] 

[R3 2] $i /Td =CRd=flg d Cr 
Td =/" ( 6 I cos I /Cr ) 

[ o 1 5 1 ] zix\ fig d im&mx-h ifffl 

»Rsign£&fl! LT&O J: 3 |c*S*i4 . 
[0152] 

[giC3 3 ] fig d =-sign(rsiG ) 

[0 153] rsie tt3O0«-Kfcfe»t*»«*Ar 

[0 154] . 

[R34J Ar, =r, (T. )-r. ( 0 ) = (-T. 

2 /12) (£« +5Cla) + C 2 aTa 

Ar v =rv (Ta +Tv ) -r, (T a ) =cos Tv 
Ard =rd (T a +T« + Td ) -rd (Ta + 
Tv ) 

= -/?d Td 2 /l 2+cos Td =04 Td 2 /l 2 
rsiG =Ar a +Ar v + Ard 

[ o 1 5 5 ] fiu snare- Ffcisare- fttoswui 

Ar. . Ard F"W>35flAA r , J: Oft* 

[0156] 

HR3 5] Tv =Arv /cos 
[0 157] Arv =rsio -Ar, -Ard 

Tft*. Xr>/ 7*1 0 6tCT«t J &-FjWtt£ , $- **>S 

[0 158] 

[R3 6] rsio >0f9i£ x Arv SO. 

rsio <0£7)t#. Arv SO 

[ 0 1 5 9 ] ft 3 e^^MSDAofc^fcttX-r -xTl 

o 7tcji^.. R3 e^AMSOifciv^tiixrv 
TI 0 3tcM0. *ramfiT&£fflilft3iftaB£ffia> 

[0 160] 771 0 7T'Ji7 4^7*7-^ 

ncr>&±m (mm) ■axurrtfawsii*. 7-f-n 

7*7- FJRftOftttl DaxUFFjiM*- FXIiifit 
ffi maxUFF"C&S. 



(12) #^9-207889 
2 1. 22 
[01 61 J 7 4-K7*7-KA6ftUFFtf)&*ffi max * 4- h'7*7- mftW&JM max Uff A>*ll>. 
\}irifi£fh*t&U U»2 3<%!ttf>ttCj:-9 7*3*1 [0 162] 
S.ftoTtn fc»2 10*tft7."f4ifcfcJ:-5T7* [*37] 

□ax | Uff» I ^ max I UFFd maxUpF= max I Uffb I 

max | Uffs I < max I Uff<i l<0t#, hbxUff = max | Uff<i I 



[0 1 63 J Xf- »/Tl 08CT7-f-H7t7-Ki 
A^g^fi maxUrr **ftk7 .<-K7t7- FflSftWtft 

[0 164] 

[|Sc3 8] maxUFFSUit 10 
[ 0 1 6 5 ] gc3 S^^Oi^^WiXx-yTl 
0 9tJtt* % R3 8tf>5&W94fc*^JS^U*T'y 
ri0 3tMS. doLT, *0ijtil>i:. 7-T-K7 
*7- HUM*)*** maxUFFta, HHiy < - F7 * 7 

ft*. 

[01 66] Xf 7 7" 1 09 TfcHHHtf H r *S«T* 

Ci«, C2a, C3v» C2d. C3<i?r^<462.. X-f v 7*1 1 20 

o cTttiBftBK 12-1 Avrnftumru z.tih<n 

ffiti#tS&«JtSB 1 2 - 1 B iztittZtih . 

[0167] fkftfcffttStgS 12-1 BaAffsSSl'S 
■fi. tfRStggl 2-1 B{4*aMSl 2-1 A i 
OftttSflfct-KHSHIT. . T, . T« . ft£f| 
cos . WKAVtiaS&&0* . /So . ^fflffiCia, 
C 24 , C 3 «. C 2 d. C3d5r^L-T«-t-b'«cO#.W 

»r <t) *«wu **i*ayrt-s. 
[0168] just*- f\ sare- naiArare- Kfc 

*J»t*#BB#rBr ( t ) »1 3<Ort«aS3*. ftl 30 
7c05**)»3*Rtflftl 9<9:£<0Jfl3:ft{;<koT<HU t 

[0169] 06 fc#Bg#tB& r (06 B ) fc 7 -f - F7 

[ 0 1 7 0 ] 07 £#8BLTP$3ft*S 1 2 - 6*>ffij£ 

ai/ttf^ iaw & . h&r*s 12-6 iiauks 1 2 40 

-4<?tii7rtl-f T'*)^«^E RR£ A7J Ltffi«fi« 
[0171] ffl&Rfttt 12-6 lijfflW>»»W<?.X 

itffijwwifcfefcattfeit-cv^. art, 



toi72] *Hap?£fi*ffi 1 2 - 6U7 * 

Si 2-6Afc3-9<0-Ty7"/^-;PKSSl 2~6B % 
12-6C. 12-6Dtfi«3cffiffii»S[J|»12- 

6 E i«iE07Jfi§iWg®SS 1 2 - 6 F fc A-f TXttaSW 
SSI 2-6Gi:S*t4. 

[ 0 1 7 3 ] 7 -f yl^jggffl 12-6 AJiffiHE RRC 

■hth . 7 < wwmm 12-6 AtmmtW)* 0 tc 

[0174] 
[I&3 9J 

err (s) =ERR ( s ) / ( Tfi s + 1 ) * 

[0 175] TFili7-f^ll*3eR, sti^T 

7 » s jaT*>K»fcfe^T, 7 4/P? 
KKS 12-6 A0MmtR£9m& 12-6 
fFCli&^erC. **"f *. fiP*=>. err (t) =ER 
R (t) 

[0176] ^yT^*-;UKIs 12-6B. 12-6 
C. 1 2-6Dfi. lie r rffM^^tL^iv^yrU 

y^B$^T a , Ta +T„ v TsteadyT'ffi^-fS. fi£r> 

t, ^VDVit" — yUK^Il 2 — 6 B s 12-6C, 12 

-6Df±Tyr>jy^l%rr a % T» +T U . Tatead, 

7-y y^T*jftT. t ..dT««BW* . 

[0177] Sflg^tBHtiMH* 12-6 EliT^T* 
D^AT. iZWhmme r r«7)fflt®El2l7J^S:Jt 
Jg*Ks.fcA-fTX«.aj»gtteo (T a ) StA7JL"C 

SSI 2-6F«T>7-Uy^^T, +Tv fcti»t4fil 
Herr<0«fcA>f7X^SSUtS«eD (T a +T„ ) 

[ o 1 7 8 ] w rxmxam 12- 6 attyrv 

y^AT,t...,tUft4flEle r rCOffi5rA73L-T. 
-tyr'Jy^^Ta . Ta +T« tfettSAM TXi'h 
aitSffleD (T a ) . eo (T a +Tv ) &mi. 

mmi 2-6Ftffi*-t*. 

[0179] as£S*lfcttEttftRKs., )I^£tt^ 
»Tsa, EP*> S ^^-^PSIt Dlii^*ai 2 
-K 7^-K7*7-K$IJ^l 2-2&tf7-*-K 

><v?mmi 2-3^7 ^-hVN'. y ^§n, ^tis 
vvcaje/t?*-:* p s *anrwt5^-^ ta* »i 

h . ffl L, 7 a - Y* y ^imiSS 12-3 YfcHtS^ 
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[0 180] H8*#g8LT|a|3gjfI»ai2-6«»* 

a. ana ; e-H»Ti*jiSt=T. *tf^*e- Kims 

£t = Ta + T„ T'*"3. r^^Iie r r<DW) i 

d (T. ) , e D (T. +Tv ) . ttdlAfWMtftttK 10 
[0181] ttl9AflH^«K8.&tfa«£S9Sf£fSR 

IStS « t *mm r t <t> t nmnm&E 

E R ROB#P B W£M±j^fW;:jS< d i & . 

(in sare-Fj&sfipflrrs. ina*-HicT*siE 

RR#£t. ^SMitERRU^t-KfcrtflWfcL, 20 

(Ill) BSSHttswc . «£ERRte£fc4!fiH 

[0182] ftoT. ftlift;gBHt£ttKs..2UfiIft£ 
J^fg**jefITs.*>8iJHi<Ktf>J: -5 C3-3«Xf "/7" 

[0 183] Uf771) 7X»sa.<^t56 : 36 

[0 184] (Xf ?72 ) ttEttfgfta&g : W 30 
T^MISfeo (T a +T„ ) fcJ:-vC«IES*lfc 
SaPfc-KOflttei tfttlUftffiftKs 09MKs.2: 
B^«Kse<^fcjB^Si*)"C*4*&t=tt. 7 4- 

H/f-y ^Mtofl 1 2 -3vttmy4 y k p 1 7 -r - K7 

*7-H«*Wl2-2 , Cffl^**0aiMftKs ?>l££ 

[0 18 51 (^f773) aftSJgtmoffiJg : 
A4TXflflJtog«eD (T. ) Ki->TlEES*lfcJP 
a^-HfSftT^jftfcfeltifllSer fc^f y7*2-C« 40 

BIWiBrtWSflHIe r r WfiSMW^JWfSStav^ 

MgtffiTsa^SWU -efl^ftSfflt^S. 
[0 186] R£tt*a*l 2-6«»fr*l¥iNeKK«W-* 
e o ( t ) t=°°= 1 i m 
s-»0 



[0 187] 
[»4 0] 

ERR ( s ) =ERRhu ( s ) /ERRde ( s ) 
ERRnu (s) = C (Tsa-Ko Tsa) s 2 + (1-K 
o)sDr(s)-(TsaS + l)D(s) 
ERRdb ( s) =S (TsaS + 1 ) +Kfb ( s) Ksa 
[0 188] ZZX\ Ko = Ks./K»,T*9, KfbI* 

mm? <-w>v?mvm-z't>h. ail. ft&Dtitt 
* 1 4 - 1 tf&WTumm 14-2 «oraicAar* t, 

«fc«S#tRrA»fc«HERR4Ta£i«l 
Rtt, «S#H»r«2BMR*a^lB»#S:*tf. »H 

[0 189] ^#WS7 <-H^7 ^»J«BKFBllifiWW 

£Kfb = Kp +Td sta^ilS. Cl£7)t§, S4 0?) 
S«4H*ERRdi ( s ) (i^r5X?l«^s<7)2<^(C 

[0 190] 

[&4 1 ] ERRnu ( s ) = C (Tsa-Ko Tsa ) s 2 
+ ( 1-Ko ) s] r (s) 

ERRds ( s ) = s (Tsa s + 1 ) +Kfb ( s ) Ksa =; 

TsaS 2 + (1+KsaTD ) S + Ksa Kp 

[0191] sac. 2dmmtmTWhik&m& 

Gc (s) fi<Jw>J:3fc$r*. 
[0 192] 

[$4 2] ERR (s) =Gc (s) r (s) 

Gc (s) = (C 2 S 2 +Cl s ) / (s 2 +2Z COn 
S+ttn 2 ) 

[0 193] ii-C, IB*JS«con , s 
[0 194] 

[*4 3] Wn =/" ( KsaKp /Tsa) 
?= ( 1+KsaTD ) / (2<Un Tsa) 
C 2 =l-Ko (T Se /Tsa) 
Cl = ( 1 -Ko ) /Tsa 

[ 0 1 9 5 3 AM 7*#aaa* l 2 - 6 Gc7)»#S:fif 

[0 1963 
[&4 4 3 

sGo (s) do/s 



= -do / (K P KsJ 



[01 97] itt. do tt3g#tt9a<^a«fla-cft3f(50585 i). ^ssum&a^ffltflw-f&ttKSrtoffft. g d 
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liWSLD ( s ) 3&^IHERR ( s ) tZ'COfzMmgCV * [0198] 

£>9s ^idtSlShS, * [ft4 5] 

-Tsd s — ] 

Go (s) = 

(T S *S + I) S + Kra (s) Ksa 
[0199] K^Ttf jfcWSlt* i h * [ 0 2 0 0 ] 

eo (Ta +T V ) =Gd (s) do /s 2 | t=T a +Tv 

%eD (oo) (Ar a -fAr v ) /rsiG 

[0201] anare- Fo»Ti*j«ti3»ti^afc a h i^wmwmtt . K^ffi^T+^V^^ 

[0202] oilier r<7)9ttom\i<X<Di 0 

[t4 7] eo (Ta)^e D (°°) A r a / rsiG [0204] 

[0203] mzmm^mmnm 1 2 - e F<oiwt** hw 8 3 

e* =e r r (T. +Tv ) +e D (T* + T* ) 

= 1 itn sGc (s) a) s /s a 
s-0 

- (ws/Kp ) (1/Ks - l/K Se ) 
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[0 2 0 5] ££T\ e r r (T a + T V ) {iHIRcOfl 
fiE^r*»4Jlig*JHRKs OglgfK (SI 

[0 2 06] 
[&4 9 3 

1 

K s .= 

e« K P /a> 5 + 1/Ks. 

[0207] jxt 3ifie3c5ett*Hasa« 1 2 - 6 e com 
ttmmtztmti. #sa#t» r utuiraffi 12-1 

[0208] 

[»5 0] s 2 r (s ) = 2 ! «a /Ta 2 + /3a 

/Ta S 2 +Cla/S 

sr(s)=3!a a /(3Ta 2 ) s* +2! /3a/ 

(2T a ) S 3+Cla/S 2 4-C 2 a/s 

[0 2 09] £<O^ft4 2C0*KftX-f*i:«ttl^) 
[02 10] 

[»5 13 ERR(s) = Cl/(s 2 +2fo)n s + 
con 2 ) ) X C2Ci a a /T fl 2 /s 4 + (2C 2 a 

a /Ta 2 +Cl /3a /Ta ) /s 3 + ( C 2 /3a /T 
a +Cl Cla)/S 2 + (Cz Cla + Cl C 1 a ) / S ) 

[02 1 1] ZtomtttLftll/s* . 1/s* . 1 

/s 2 , i/scom^zni-i^m^mt^x^. 1 

/s« . l/s3 . 1/s 2 . l/s£>E4)ffift£li: 
L/C liSERR^0jB«f»*«^4. 1/s 4 s l/s&50 



& 3 . l/s 2 s l/s(^fc^£#j»£*ft*?iER 
R 4 . ERR 3 . ERRa . ERRi bth t<Xcr>£ o 
izmZtiZ. ft. mtWffims#lX*)**\^ 

[0212] (1) £<1*>*£: 
[0213] 

[t52] ern (t) =-exp (-at) C(a 
/<o) s i noot + c o scot ) + 1 
err2 (t)=exp(-at) C(adi — l)<o 
_1 s i no)tH-Cnc o scot] -ft — Cn 
e r r3 (t)=exp(-at) C(Cii-aCi2) 
or 1 s i ncot-Cucoscot] -ft 2 /2-Cnt 
+ C12 

ern (t) =-exp (-at) [ (Cn-f a 
C13 ) ct) _1 s in6)t+Ci3COsotjt] + t 3 /6 — 

Cut 2 /2 + Cl2t+Cl3 

[0214] d^C a. Ciu C12. Cisti&O 

[02 15] 

[»5 3 3 a = ^6>n 

CO -60n J~ ( l-?2 ) 

C11 = 2 a/a>n 2 

Cl2 = Cll 2 — 1/C0n 2 

C13-C11 (2/6)n 2 -Cm 2 ) 
[0216] ( 2 ) ? = 1 : 
[02 17] 

[Sit5 4 3 ern (t) =-exp (-&>n t) Ceo 

n t+1] +1 

err 2 ( t ) =e x p ( - co n t) C t + 2/o) n ) 

+ t- 2/<Wn 
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errs (t) = — exp (— 6j n t) C t + 3/ 

COn 3 ( l/o)n ) + t 2 /2~ C2t-3/0»n ] 

(l/co n ) 

ern (t) = exp ( - can t) C t -h4/oo n 3 

( l/ttn 2 ) +t3 /6" t 2 /ft>a + C3 t-4/ 
con 3 ( 1/ COn 2 ) 
[0218] (3) f>10«^: 
[02 19] 

[f&5 5 ] ern (t) = (qi — q 2 ) ~ l C q2 e 
xp (~qi t) — qi exp ( — q2 t) 3+1 
errj (t) = (qi -qz ) "* C~ ( /qi ) 
exp (-qi t)-h(qi /q2 ) exp (-q 
2 t ) ] + t + ( qi +q2 ) /<O n 2 

err3 (t) = (qi-q2) -1 [(q2/qi 2 ) 
exp (~qi t) - (qi /q2 2 ) exp ( — q2 

t ) 3 -ft 2 /2+ C (qi +q2 ) /con 2 3 C ~ t 
+ ( qi + q2 ) /<Dn 
e r r4 { t ) = ( qi 

qi 3 ) exp (-qi t ) + { qi /q2 3 ) exp 

(-q 2 t) 3 +t3 /6+ C (qi +q 2 )/ 

COn 2 ] (t 2 /2) + C (qi +q 2 ) 2 /a>n 4 ~ 

l/ft)n 2 3 C t - ( qi + q 2 ) /a>n 2 ] + ( qi 
+ q2 ) /COn * = 
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2 3 -l/6>n 2 

-q2 ) -1 C- ( q2 / 



* [0 2 20] d«IT\ qi s q2 liJfc^fc«J:oTaS 
[022 1] 

[*56] qi =6)n U 2 "I ) 3 

q 2 =ft> n C-t-/" (f 2 -l ) 3 

[0222]ftoTgc5 1O^fgflrj»er rs (t) 
[0223] 

[$:57]errs ( t ) = C ( 2 Ci a* /Ta 2 ) 
10 ern ( t ) -t- ( 2 C 2 a a /T a 2 +Ci /9 a /T 
a ) e r r 3 ( t ) + (Ci 0& /Ta +Ci Cia) e 
r r2 (t) + (C2 Cia+Ci Cza) err 
i ( t ) ] /o>b 2 

[0224] ii^€tt^i^ttTs a c7)««^|g. K 

Ci (BU «JUiO«^«t 0. TOI 

[0225] 
[*3] 







2<y„ C 


C, 






U+K.-T. ) /T«. 


(1-K. ) /T s < 






(- I +K S hT, ) /T,. 


(-1-K, ) /Ti. 






{- 1 +Ks.To ) /T». 


(- 1 + K. ) /Ts* 






(1 + K..T. ) /T,. 


( 1 + Ko ) /T,„ 



[02 26] ^MTX^SLffiStteD <T. > fcfflU 
[0227] 

[»5 8 3 ei =er r (Ta ) +eo <T« ) 

[02 2 8] err (T a ) fifl^SIHiT 40 

»5 705Cfc:lIfiS J E-H«}T«jftt=Ta £ttA 
LTf#Jo^^fWe r rs <9fi*U=T« 
Hc^BIei C^ELl^fc*. **UiHSSWai 2- 
6 fcT JflV >fc3at^ti^J|£«Ts«#3SB«Ts t 
|S)-T*>S£ BP*,. ^Wii^^tt^ 

[ 0 2 2 9 ] IE 9 U&ft3^ttftftffi*3 1 2 - 6 E0> 

Af772 0 lfcTftffc&fltt&Sfu Xt77"2 0 



38s. . Ks«. Ksa^tfiS^StlS. 

[ 0 2 3 0 ] 77 2 0 3 iZX , A-f 7X^L«£€ 

=Ta tfcttssnei i)mmt%.mmimui2- 
wm^.m^^mmt^t ctiz . xf7 72 0 

S«H e r rs ( t ) 3&J±SE«*ffit i -^T** 1 ) ^>fl 

[023 1 ] Xrv7 - 2 0 6fcTi!ra5a : E-K«Ta#jSt 
= Ta t,Z&lf& 20<7)jilleT . lie r rs ( t ) 

&®zti&. m%w§utfi\i* xf772 0 8t;i 
m%#m%tUi£* X7-/T2 0 7izmts. *tvt 

Sf$ii^T-y7 , 2 0 5«OH«*«ffi)ixS. CI ■? LT-X-r 
•yT2 0 8(c-C|si^$ii^:ii^Stt^t}i^eT S .*>' 
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ft* $ fit . Xf v r 2 0 9 fcTlWfcWfcTf & . 
[0232] JjUi+HWJllttMKoViTfiPiNefcaB^L 

t *■ - 1 * < cvffif&vm o # 4 - 

[0233] 

[*J!*>Sft*] *»«fc J: £ fc . ##0*- N aV d v 
[0 2 34] *»«tJ:6i:, Ji^OttfgSrlROii^ 

[0235] *«wt=J: * fc»Wtf)Mgaj*fc s sc#t 

3M"f Sit #T' # 4 *"J,6£ *t 4 . 
[0236] *»JlfcJ:4fc, 7-f-h'7*7-FflWI 

&<7)T\ WmnZJi&J 5 -y h*tS(t&iSS36 fi flr< , 

*. 

[0237] *w«H(3 j: h b . &mwmnsti<n& 
[0238] *J6"Bt i & fc . as^ttSfao/^ ?x 

[0239] *wn\z. vyy ^rmmmzx^ tn 

[0240] *»BBt i £ fc % Hl^cOfiSWW^^ 
ft S ?)T\ fWW-^t 1S5£ Six*: a*? > - 

[0241] J: i fc , lOMtt&tttfV <«?.X - * 

- mWHSX/y * - K a* 9 MWHlc 7 4 - K a' >y ? 
-f4<I tfci-oT^-hAM n>y htcfcttSvXri.,^ 
WlW)lBlttt»i6LtetOtft4flA![t1W4. 
[0242] **«=J:4fc, ftatiRJML 7*-h'7 

*7- K«wsai^7 * - k/<7 ^nijDPS&i^gstjr 



3 0 



[0243] wtmz iSt, §! WtftT* 

< wet* c t tfx-z z>m&tt-t&. 

[BnBOffiJIMSrKBH] 

[E i ] j: £ a«autt»*ii«-7*n -y mx-h 
4. 

[02] *»i 4 7 < - K 7 * 7- YWmtoW? 

10 *S^7*D •y^BC**. 

[03 ] *«WtJ: 47-f- Ha' -y ^MaHloftfe*** 

[04 ] *#SlfcJ: £WKR]IWOflb£0l»^tflTft 

4. 

[05 ] *|^KJ:4iaittB»^IW**^aE*iBa , C 



20 



[06 ] aWHUlcj: I.»t88i 7 -f - H 7 * V- Kflt 

n^m^-tmx'ht. 

[07 ] s R&sm&mmimwvb 



[08 ] *f6wjcj: 4 n^mm<r>m^~9^.>x^ 
^tmx-hh, 

[09 ] *«fflft: <k 4 ji«^SttiaRS»95«»fr** 

■t8^x0T'$)4. 

[01 o] ^nmmmm&kvmm*fkt^ 

»4. 

[01 13 fi^coei&ftffg^S (*-Wn ? H £0 

[012] ^C7)Mfflii)fiflt^C7)3mK^lftt^^ 

30 -TH-Cft*. 

11 SD»SI 

12 mm.m:U-b>uvvy) 

12-1 ttamff 
12-2 7^-H7*7-l«W«P» 
12-3 7-f-KA'. y ?f£[Jffili£ 
12-4. 1 2-5 Jn»8 
12-6 RJtfltMLfll 

13 JP«^ 
40 14 Mtttf* 

14-1 IKWc 

14-2 mt^«Hftffi» 

16 

12 0 efrtSff^H ( 5j— b AM □ -y h ) 
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